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1 

5^ 2 © P L L 0gS J; 0 * 0 , 

mum \(D?hL I5IS§©«ff$i]®l|llgfi©jaSS«:7K^B 

hfi^{c*tLTll2©P L L|ilSStcj:t)^ffi*;^3ilJ:|BI 

[iisRS 2 ] Mtem 1 © p L L mmt. 

ISmi<73;l'-'/"7^;l/^fcDm;'ji:. Ml aig 2 O P L L 0 

mnBtum^<r)ihtncjt^\:'rcmi&^m^^mtit^nz 20 

2 ©fi[fflJ:l:«ii§om:^r^¥m{k-r 5^ 2 <DJi-zfy 

■y-y:/';^^^^-^-^ :/;^>t^->'^ f ihiss t J; SfiKS 30 

[tt*]S 3 ] wsMm 1 st?^ 2 (D&mimmii. s r 7 
Huia^ 1 RX}m2<D)i-fy Ji^iic Ru-/^xy^ 

ii«]S2iH«oiS3iiRiw^*rB^tgiHisSo _ 40 

ii-5±*^ § J: ^ tc{tfi!c-r § ^ <!; ^i^it 1 1" § 2 fg 

«(D^SMisiffia7j<rBiisiHi8Sa 

Cll5R«5] Mta^ltjA^STWH^^x 7^-Xhfg^ 

m 2 f aicOft jS[5i««S7i<B^Bfiti[His§o 
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2 

t t^mm 2 sa«<oigjii^wsi7KH^^siii^o 

7 ] MiSM 1 © P L L Uli^li, 

m^mj: b m 1 (Diiimimim t . 

mm 1 (omim^mti^'fmitt^m 1 ©;u-7'7 

HUl2S2©P L Luim. 

la/^-X hM^«:ftfi77C)A:^lJ:St5-5^ 2 (D&mttm^ 

mm 2 ©fiffiit«?^©tB;fj^¥m{i:-r 2 (D)i-yy 

mm 2 i7);i/-77 ^)i^ihti^mi(D^\ t^^umin^ 

^g^iHisgtjf^^n, fWA^Mfa«)±i)ngso-;^«A 

;titcS^$n. ^2 0§ltii»«'M^l<:<fc'3miia-y->' 
:/;l/:^-;l/KIilS&Xli»¥«ffifS*IlISS®(/>-fn*>-:)? 
^mi-^Xi' -y J; OSsSc^n^c ^i&!|#iii:-r 
1 f2ic®]S3illK^SJ7K^B^JS[HlgSo 

9 ] tul2B 1 RXSm 2 (D? I ^iA^^ffl^fl^ 
il-r §II*JS2 l2«®«ii[Rl«^SJ7KB^Bl8JglilSSo 

1 0 ] mum 1 msm 2 1 1 j^^sj^iffl^ 

^nm tt^ imm 2 ^^(oMmmmmyk^Bnmm^o 
1 1 1 mmmitm^^. 

m 1 <7)A;'j^^cO^' P >y ^XMc^i'f^ D ^r-T 7*7 U <y 
y7P-yyi:, 

mzcDXti^^ifrmu mDii^yyv-yzryxiy 

tt^ If 2 xmt^m 7 m^tnmctm(o 
Mmmmm7K^B^mm. 



3 

m^m 1 3 ] miWKmwm^. m i (oxtucm i 

m Ltcm^ t-r^ct ^mm tt^ mmm. 2 y^itmim. 
7 £Dv>-rti*>{cie«©iS3iiHisss7krB%siHii^o 

W^t^k/'D^^mt. 10 

m^tic^*) mmr ^ct tt^ mm 2 %m<r> 
mk/D^mmcoaiti^m 1 (D^yha-fvmmc^*) 

"yy^t^^y^m^t. 20 

m^y^m^comtiRim'^r'-'^'^^ii'fxMm^-yo 
imtm 1 6 ] mii\-m)m.m^. 

m 1 (DXti^t(D^ P -y A:^{i:§tt'S D ^-r:/7 U <y 
^2<^A;^I*5ltT?S5)-b. ^DiSf'i':^7U'y:r7ny 30 

m 2 <D)\/-'fy )]^^<omti^^ifXy'^ zy^fVmmc 

^mt^k/D^m^t. 

K A / D ^^S<Dm:t/^ n y h n-^Ki^tc i «3 ^ <y ^ 
S^-v^IilSSom;'3*7:>-a^^ffl#{cg^-r^D/A^ 

i: (c J; t) lifigi- ^ct :^nm tt^ tmm 7 mmco 

Kx-r -v ^{c ct 0 -9- y 7"'; y t fcii^%«^-r 5 n y 
CS[*« 1 8 ] Wiam 1 ©;l/-7*7 fl^cotiiti^m 
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4 

m 1 <omitm2<Dmi<Dm.nm,t. 

mm 2 y h n-;l/ffl^{Cct S^-TS 

;^'r-y^i:. 

mmn^mtwm.tn^^yy'y^txmm-^ct 
2 0 ] w!mt.^Bnmm<Dmti^ 1 / n 

HijtS«EM@i|gtg^«tii;^)* 1 /M^Sfl^^LT^ 1 
miT^^B^mm<D\iiti^ 1 /N' 5i'®S*:n-bT^2cD 

N* = n • N. 

4 = n • R3, 

M=nTM' (fib. M. m, N, n. M' , N* tig 

^) 

2 1 ] m^rtfc^sns^^Mfgco^^sit* 1 

i:-r§ci:;&!^^li:-r^ 2 7 XttiisK 

«2 0©t>-rnjt)Hc|Bic©Kii|p|SBSJ7KB^Bfl!ilH]gSo 

im^m 2 2 ] BijtB7kB^B%tgf§©f^t> *j (cssMiis 

7KH^Bf8*ii§ (TCXO) ^ffli^Sci:;&1tmi:f §tl« 

5 2 XtiWJRa 7 Xt±l|*S 2 0 <Dl^-rn;&^{c|B«<7)S 
aI[BIK3§i7j<B^BfltglHliiSo 

CtS#« 2 3 ] BU^ka^B^fiSCf^t) fC. *B^Bti»I 

? SSi 3 y -r y-y-^ffl V ^ /cfgfiUlSS^ffl 1/ ^ § ii ;Sr 

ifiai:-r§w*«2X{±si*^7Xiiii*«2 ooi^-r 
riMctmmmmmmyic^B^miEimo 

[0 00 1 ] 

mm ( 1 ^(DM:H\^Bmm'^mcmn^Bmt^io 

[0 0 0 2] 

[Se*<DSJI5] 04 6{iP L L (P h a s e Lock 



(4) 

5 

Loop) ms^(D'^mmi&m^^stmT$,^o 7Ka^% 

(PD:Phase Detector) 2(r)+ktlic 

KMm t -Kti\m t (D&mm^cmi^rciE^^tiiti 
So mi-'fy^)i'^3(DiiiMi. m&mm^m^ (v 

CO:Voltage Controlled Osc 

i 1 1 a t o r) 4{cASo «l±3?r#^tit§4 X±S 10 

mat. imim^zoy^tiitoitr^^o seoT. y^^a 

fStifl 1 (D^tim'&m: fOthX. :9')St§ 5 (DtH^^Jl 
f OfC^oTt^So tJeoT. PLLMiai;^JS 

zs^M • f Q<Dm^m^t bxmmt^o 

[000 3] 

mmf)m^Lj;:ott^mm: u^(dp l Liasstcig 20 
Bu^Lfcvcxo («E*j®7i<^B%Sf§) *^-ise^T-« 

^ti\ V C X 0 Lfc P L L [HlSS-rii. 7KB^B^tg§§ 

^i: V c X o<o&.m^mm-^-it^yj^(Drcisb. fits*^^ 

tjA*^A^g*«n5fci6. 7j<B^I8ffiS*ffiV>fcPLLIiI 

[0 0 0 4] *|gB^tic:co<j;9:&IS®tc^?^T^$nfc 

[0 0 0 5] 

y^mxh^o lafC^oVT. 1 0 0{±;4<B^%li§§il«JE 

mm^^m^^^tsm 1 © p l l lei!^, 200 {tmm 1 © 

P L LlUliS 1 0 0 i:SI^$n. /^-T. hfi^St>'?ltii 

Hute^ 1 © P L L ni^ 1 0 0 fCS 

?P«ffiM^^^^5^2(DP L L[HlS§T-fe?.o ^2(DP 40 
L LIH1SS2 0 Otti/^-;^ MI^i:?ltii^?^3iiMt^/()^ 
X;'3$nTV^5<, tbX. ^ICDP L LlHlSSl OOA^e. 
m2<DP L 1111882 0 OiCl,i7i<:&^M^f}^^<Di'Uy^ 
y^^#x5.n. m2(DPLL[H]SS2 0 0/?)>e>lll<DPLL 

mssi 0 otctiSWdfi^A^-^xsnTi^So 

[0 0 0 6] i:cDf|B^<Dlg^{i:J;ntf. 1512111 OP L 

L 1 0 0 (ommm^mmmmm^yi^^B^mmc 

W LXm 2<7)PLLiHlSS200tcd;D fiffl^iSjltcIWI^ 
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6 

[0 0 0 7] CCOti^fCtJl^^T, Huta^ 1 O P L L [Hiss 

loofi, 7j<B^Bfiti^i:> m7}<^B^m^(DmtitmE^\ 
(p D 1) 1 <Di{Lmim?§mti^¥mifr^ 

mi(r)jl--fy^)V^t. m.mi(D;V--fy-<>l^(Dtii 
tit. f5fBS2©P L L[5]SS2 OOA^e>©SP«Efi# 

mmm^mr^mmm^mm (vco) i:. mm 
(DXMc-^^^'Ammtic^'omm-^n. mi£^2©p 

L L [eigS 2 0 0 fi. m[fa7KH^5l«gtl<OttS;b^^ ©-73 O 

A:'3icgtt, wm7^-7.h^m^my5<Dxtncmf^m 

2 ©{fi^iitee^ ( P D 2 ) i: , 2 ©{4fflJtee^©tti 
ti^¥mitt^f^2(D;l--/y^;i^t. mm2<D)l- 
■/y ^ ;l^liitl^mi':2^^Mmm^ (CONT) ic^K) 

n^ct^m^tLx^^^^o 
[0 0 0 8] !i(D^m<Dm^ic^nii. mBm i ©p l 

micmm-^-^^tmc. nm^^xti-^n^^^-xhm 

mcMLXm 2©PLL[eISS200fCj:») fuffl^l^jitC 

(D^^mxK-o-S'M(om^)^^^ai^fr^ p l l^s 
m^^nmt^ctt'^x^^. 
[0009] ^fc. mmm 1 Rxsm 2 <D&mimmii s 

R 7 'J <y ^7 a -y ytc .fc 19 lifigsn. MIB^ 1 RZfm 2 
©;l/- :/7 7b ^5? c R p -7 7 ;U j; 0 

BufB«iEj!iD^tl{±^'^Ty7'(i:<fc>3«fi!c$n, MSB 
■ity 7;^.t^-;^ F[HlSS{i:t--^7 y7i: T':hn Y -y 

So 

[0 0 10] !i(D^m(Dmmc^nis. ffi^j&iHiss©^ 
*^=b-<itCci;o p L i^m^^mmt^ctti^x^^o 

sniiis^fflv^T, 7^-xhm^(DXtii:mmiciLt>±ts^ 

[0 0 1 1] c(Dnm<Dmmcxnis. ^^mmm^^ 

So tfz. tulB^ltEW^Ii^*. 7^-Xhm^;&^^ 
jifSHlSS^fflo^T. 7^-xhfi^©A;btt^SttBtJ; 

[0 0 12] C©fg^©«fi!c{cJ:n«, ^nWJffllHSS^ 

<lffl-rsc j|{cffl*'5:«J?!c©PLL|g«§g;|:ll 

7'i:Sintc<j:Sj!iD»tgitB^%ffli/^St©(c*3V^T, ^t'^ 
7yy©iEA;^({cA;^cr5a2pm?:Rr^-r5SfiE^: L 

[0 0 13] i:©fiH^©wcj;n«. «jE»|gjS^ 
(VCO) (Dmi&f&mmic^^^mmmm^miEir^nt 



7 

A^T'tSo msm 1 ®p L L^mi. Jk^B^mmt. m 

^SlcD?l#jA^SiJS?fl^ (CONT 1) {Ccfcf)-9->^ 

2(Dm^'^3^mmim (contz) ici:*)mm^y^ 

;l/.t>-;UK[sISSXfiS*«E^^[H|gS(OV>-rn7b^-73% 

coo 1 4] CCDHB^OlgfiSttcfcntf, fiWffi^^lHl 
t)^X.T^ 1 £DP L LESS 1 0 0(C#;i51ifi!ci:-r§C 

[0 0 15] ccom^ic^^^x. mMmmnm^^±t 

*^t)-a-{C i P L L ^SSS^It^l-r 5 H t tl^X'^^o 30 
[0 0 16] trc. H5l2^mt>'^2(D?Itji^^fl®fi 

[0 0 17] CcDfgH^fDS^tCctntf. ^gi5$iJPlHlSS^ 

:'3ft-5Slt^ J: 0 iL-^±ti^^ «k 3 tcft^-T § C <!; ^^W. 
tLX^^^o 40 
[0 0 18] ^©fgB^coigfiJcfCcfcntf, nWSllHlSS^: 

mt^ctij^x^^o sfc, mm&mitmm^. mm 

X:^%^<^) ^ n -y A:^{;:Sit D ^ ^7 U -y n 

[00 19] c(Dmn(omm^iinii. sR7Uy77 

tCctOPLL^«IHlK*^^-r5i:i:A<-et5o S/c. 50 
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•fy^)i^(r)mti^. m2(OXtiic'm2(OPii^^<D 

[0 0 2 0] c(D^m(Dmmc^tn£. mmmmwcj: 
0 p L imm^^^nmt^ctn^xi^o $fc, me, 

WKiiam^^. mi(Dxtnc^\(0)i-:fy^fi^(om 

ti^m^^ftbX. m2<DXtHcm2(OPLL^m(DM 

mmti^mi^ffLxmtimx'mmLrcmmtt?>iit 

^nmtbx^^^o 

[0 0 2 1] !i(D^m(ommc^ni£. fist^ffli^fc® 
#*«Etos§§{c j; D p L L^mm^^mm.t^cttf' 

^/D^mmt. mA/D^m^(Dtiitl^::iyVti-)l 
fi^tCcfct)v>yf-rs^>y^IIlSSi:. ^5>y^lHl^<DHl 

[0 0 2 2] C©flWOli^{cj;tl{f. iEGST'^»(D'> 
>'7;^>t^-;^ KisiSS^. m 2 ®;i/-77 ^u^otB 

^>y^-r§7-y^[e)SSi:. i^5-y ^lHlSS(Dm;'7X{i@S 

a ^'m^Kmm- § D / a ^SlSi: t 0 5 d i: 

[0 0 2 3] c(ommo:>mm^^n^s.. im.x^m<D'p' 
ii.\^^PLLnw.m^^%m-t^ctti^x^^o $rc. tu 

5Di5f-f'77';-y77P<y7i:, m2(DXti^^<'fX^ 
^L. ^D^-l'77U>y77u-y70^";7A:tl{C#x. 
^tSS^i-mSS^tcj; iDlifiScL. Bfiie+»->7";l/*-;l/ KHi^ 
m2©;b-77i';U:5'cDtli;'j^§ttTxi' 

[0 0 2 4] c<omm(ommc^nis. mv^t^-D-^imm 

fjiP LL^mm^^nmt^ctti^X'^^o $fc. Mie 

y^'Jyyi-SX-r-y^i:, ^X-r<y^{i:j:l3-9->'7''J 

[0 0 2 5] c(D^w®@^{Ccfcn{f. tmicmv&itL 

tc'^yyjlt^-Jl KlHlSStCck 0 P L L%Jg[Hj^^^S-r 
^ctifXt^o ^tc. H5iemi«;U-77i';l'^cDtlJ 



[0 0 2 6] Ct^fSB^O-ti^tCcfcntf, P L Lfltii?^ 

micii.mm(DW:h3i~m7^ji^\ p l l □ ^mi~:yy 

[0 0 2 7] Sfc. MfH^ 1 (D)\^--fy^Ji'^<Dli!>tl^ 
9iJlHllKi;> m^2(^Wn(r)^^^^yhu-MBmc^ 10 

[0 0 2 8] ilW^B^iDltfiRlCcfcnii. PLL§ltj2.3^ 

[0 0 2 9] Sfc. iuie7KB^B?gfiS<^ai;b% 1 /N5i-)§I 

mi\)cMm(omn<r>xti\^Ktih. wM7\^Minm.m<D\^ 20 

1 / N • ^J-JSIg^^n-bTH 2 C0(uffli:h«i§§'0-73(D 
N* =n • N, 

ti^SltSA:^Sm<DSKfii^R4i:tfc^^lc. R 
4 = n • R 3, 

M = m • M* (fib, M, m, N, n. M" . N' (iS 
IS) 30 

[0 0 3 0] C(Dmm<Ommci:n\t. Ktlia^(On/ 

[0 0 3 1] c(Dmn(omf&ic^mi. j^m^^m^t 
[0 0 3 2] «fc. mB7m^mm(DiXijKncMmmm 40 

M7KB^B%|gt§ (TCXO) :^m^-^CtmmtLX\^^ 

ciDwmmmc^n^i^ Tcxo^wctfcift 

[0 0 3 3] Mfc. Mfe7KB^Bl?jSt5C)f-t^0{c. yv.mm. 

[0 0 3 4] 
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m(r)mmmmmicmmt^o m 2 a*fiH^o^ 1 

)5S(D}^^fi?iJ%^-r7P«yi?iaT'fe5o lg 1<DP L LESS 

lootctsv^T. ioii7k^u^m^. I umTk^B^m 
o(})Biti^i/^''C'>^^t^mi(Dj^^m. i2{± 

{smis^'fT^^B 1 (^effltti^is (p D) . 1 3 
m 1 (D{4+ij:b«it5 1 2 (Dinti^^mtt^m 1 

^-c;!/^. 1 4iiK^i<D;i'-/7'i';l'^ 1 3©tB;'3 
t. Hul5m2(DPLL|5IgS2 0 0*>e>cD»P«jE{i#^ 

crcM'^mm^^iiitit^m.Bmm^mm (v c o) , 
1 6 iimnEE.mm^^ 1 5 (^)ta:ti^ 1 /mcj^m lx 

mmm 1 ©GtShbeetl 1 2 ©-:^<dA;'3{c#^5^ 2 © 

jfnmxh^o 

[0 0 3 5] ^20P L L[HlSS2 0 OtC*51/^T. 3 0(± 

MfSTK^B^tis 1 0 mtj^ 1 /N • icm-rj,m 3 © 
5^-)ii§§^ 3 nina5<J;0Ati$n57^-xhfM^% 1/ 
M' icj^mt^mA(Dj^Mm. 3 2tiHufe^3o^ji^ 

3 0OtB:/3^*<D-:)?(DA;^lc§it. tuiBH 4 <05)-Mt§ 

3 i(Diiiti^m:fi(Dxtiic^if^^2(Dimim^ (p 

D) . 3 3fii^^2<D{4miSfl3 2(^)lll;'3%¥^t^l:■r 
5lg2^r);^-y7t';^^^ 3 4«M^2cr);l/-7^7'(';V 
^r33cDtB:'j?:§lt jA^Sij^fS^^C J; 0 > :^ U > ^"1" 

S§3 A(D&>Mi. ^IcDPLLSSSl 0 0®«jIiaittl 

igggtO^i-Jairb^^-rN, M. N' , M' l^mWiXh^o 

[0 0 3 6] 0 3tiA;bfi^ (aT/^-XhfS^tB? 

lilg^i 0©m:':cr)M' /N' fliKSt^^bi/^JSS^T- 
feSo P L LiHlSSli. 'N-y^tOgP^^T'P L L®?ltji* 
%tT'5:V\ ?ltiA^/£^p>y^7£DJi^SS(i:^4^g;S:{S^f 

r-^cDgi5^^-e^(7)^D<y^:S:ffl</>Tr-^OiiSiJ 
S4%ff^9o ?ltiA*^»ffi^tt. PLL[lI!S<D?lt 
i: n -y ^mmi'f^^ 0 ?>fs^-pfe§o 
[0 0 3 7] ^T. §7n-y^tCOV>T^Oftf^^iJiB^ 
f So El 4 lim 1 (D^)l(DJ^^j?iJ©^ 1 © P L L ass 1 

0 O<3[)7"P'y^0Tfe5o 02^:191— CD t>^D^±^ m-<D 

^^^HLx^^to 7k^snmm i ocom^j f mi^ i © 
1 uc^K) I /Nicj^Minmk. m i (D&mt 
mm I z(D+Ktl^'ir^cm^a}^Lxxtl■^n^o m 
(D&.mitmmi 2®fwo-A;'3«?tc{i. ms.um% 

|gg§ (VCO) 1 5(Dai;bfOUT ^^2©^^Jlg§l 6-e 

1 /MiC^M Lfcfa^ b A^A;'3$nT*3 D . &mtiMm 
1 2 liA;'] ath ©fi+gM^SffitC^^LTM^ c i: L 
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Co 0 3 8 ] fitiJt«5S 1 2 (omti c m< fv-zfy 

-r;!/^ 1 3{c=kD¥mft^nfcm. M^VPDI tLXW 
mm 1 4 (Dmo^Xti^'fiCli. m20PLLI5]K2O 
Wm\ 4(i. M22O(0A:^*tagEL/c:ttfffl^VC ^ 

ffi;^-rSo vc {±vco 1 5<DMmvEiS^icmmvE 
m^tLxxtl■^n. vco 1 5{iA;f3M^vc <omic 
itmLrcmiis.^(D{m^ fom tbxBitit^o torn lo 
{±, Bufe^2©^i-^§§i 6T'i/M{i:5^ja$n/-dt, ^* 

fOUT = (M/N) • fXL 
t^^ri^^o vco 1 5<DA;^fiJ®l«ffVC ttli^^ 

iSSfOUT (DM<^^H 5 {c^-To ^lititB:'3Jl!SS{ f OU 

{iVCXi:ftoTl/^St<Di;-rSo -aStc, VCOl 5tt 

SiSScCiM^^o TV> /ci6. MmmE<D^'U$. V COT- 

fii^^sisi^ (vco^D^^s±(D4''L^Jss^) *^6-rn 

fcSaigff 0UT0i:^coTI/^5o e^oTs VCOl 5(Di^ 

^m\&m^ (1) iCT'^^nsfeoT'Sofc^^T't. 20 

fOUTO= (M/N) • fXL 

CO 0 4 1 ] 4-, milPSts 1 4CD»?P«E<i^VREF 
= 0. /i-zfy^Ji'^ 1 3£0fiK#= 1 i:-r-5i:. fiitaJt 
S«^l 2CDm:'3c{ic=VCXi;;&orv^5Ci;fi:^:So 
ikmitmmi 2{coi^T*>. A;'3a, b(Df4fflA'^±lc 

^t. tH:^7bWCXi:^§/ci6{ci±, a i: b cDGtffl*^^ 6 

tc^f <fc 9 A T rciffntc^rnvn^t^ ctictj: 30 

CO 0 4 2] c(om(0. feffiJtiKgii 2<DA;^;{itffllli: 
VCOl 5©*iJffil«JIVC (7)gB^^0 7 fCS^-To 

sijffiimvc . mmimm^X'^o^o ikmitwrni 2 

A:'3Ofiiffl||07b^ocDBt{c4''L,^«JEVCO:S:m:'3L. 
$= (AT/T) . 2/1 (RAD) ti^nOm. ip-^AT 
= (1/2) • TOmcg:;*cSEVCIIAX. -n<0^. EH 
■^AT = - (1/2) • T<D^{ca/jN«EVCinin*tH;^ 

-r-So S{c^b/'cJ;9tc, vc =vcx«)^tc{±, 0 = e 
CO 0 4 3] mmicmmbrz^oic, ^i©pl 

LmKi OOTHi. ttl:'3^jSSt 
fOUT = (M/N) • fXL 

i:«:SS<Jffll«ffiVC =VCX{C{!ifflltl!{t§l 2<0ti!itl1f- 

CO 0 4 4] c!i^^X'(ommr'it. mmmKmnwREv 

= OtLX^XXtrcti\ ;^{CVREF {C«E*^91*D$n 
fcJi^lcoi/^T%;l5o SliWtcVREF =0(D^{CVCX 
= VCO. AT = OT'P L L(HlgS*^$^LTl/^-5«>«i:-r 50 



: 1 <D{5ffiit«<t§ 1 2<D-A;/3iS^»cffl^bi:LTAoT 
^<0\ y^-h'/<y^fV-:f^B^LX^^^o 

CO 0 3 9] mffiftlgiB 1 4<D^^^^^. 

-^6^^ P L L dSg-eS 0 , fiilgtfclSts 1 2 © 2 0«DA 

C0 0 4 0]CCT\ P L LA^u-y^'LT^SLTV^^ 
^©§a5CD«.^{COl/^T#;^5o $fe-r\ VCO 1 5{±-?- 

©m:^ f OUT <7) 1 /Mft^Tka^MSS 1 0 ©m:^ f xl<o 1 

(I) 

So BSt^-Ti^fc, ^t-fVREF =0<Dtt^T'ffi4BJt 

8it§ 1 2 £DA:'3 a bcDfiffi{i-SfLT*30. mmmm 
vc =VCXi:^oTV^-l>o 4-. ^^JtO fC*5l/>TVREF 
fcMEVX A^aijiP^tiSi:. mStoStll 4{CJ:»)-'1'- 
fy^Jl^l 3<DliitlV?dl i:S¥«ffffi^VREF A^Ad 
SSn, ^(Dtb;'3VC =VCX+VX i:^§o 
Co 0 4 5] -r-Si:, VCOl 5(O$iJWi^Jb^lft<*0 
m:'3ig26®*^lS<%5o A;tib<D{itg;6^jiC^o 

C(Of^^. fiEfflJt^ttffVPDl {±fg<7S:f)^J6§ (!lt 
ji^AjiS) o VPDI i:VREF t-bmEtm^l 4tcJ;»3 

Apssnrvcoi 5mmns.wc tfi^kub. vc 

fcVCX+VX *^e>^>^{cii'>-r5o A;'3btDfuffi7b'Mtc 
ji^^, VPDI =VCX-VX t^ji^t. vc =VCXi::& 

^(Dig^vco 1 5(DmmwLtim^<Dmtmcicrj: 
K). atboy^mm^-^t^rcib. "tcDmnti (0 

8) fCTP L LEKliSaP-y^^^^Jc^aO^S-rSo 
ilcDBf©. a i:bOfi[tiM^0X i:-r5i:, *PLL[51 

^{iSPmffl^VREF ICVX ^rgiAo-rsctfCcto. 

CO-0 4 6] 09ti»¥mffi«#i:{!iti<7)M^;g:,T^-ria 
T'feSo ifflllJb^&ffl (0) , fiS«l*^a?P«E(i^VREF 
T-feSo SWfffB^VREF *:*:t<-rsi:. ^nfclt 

CO 0 4 7] -^tc, c Rfsffiigii^ffli/^fcmsiiai^ 
(VCO) <D«-&tc{i, m:b;ss^Br^i|g{i» 1 0 

%l^±feD. fiffi^«;^;r (180° ) •f^^tnX'i.. 
muy^[:XP^Xnfmm:t^'0. »¥aEffl^VREF 

^iSISfOUT (i. 7KB^|8ii|gl 0®)SjgliStOM/NlC- 
aL/ctt^,^S:«-5-rv>§o 6£^T. * P L L HSS^iSffl 

«Effi^VREF {CcfcOmti^'n-y^'fi^OfiffiW^iii 
{cMiiT'€ setter -So 

CO 0 4 8] 01 0{±^l<D^i5S<0Jg^l5ll©^2OPL 

L[H]gS2 0 0O:/D-yi'|2T'S5o mztm-<D^<D 

|S|-©??^;&f^LT^-ro 0{c*5V^T. loami 

<D P L L 0^ 1 0 0 \H(D7\(.^sW&m. 3 0 ii^7j<B^^« 
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f§) . 3 1 «^^-7. h^^* 1 /M* icj^mt^^^^ 
(m4(Dld-Mm) . 3 2ti l/N' 5i-Jit§3 0 i: 1/ 

tmm. 3 3 {i^teffilt«?S 3 2 (0 W:'3?:¥?t{k-r 5 )l 

[0 0 4 9] 0 1 H±^2CDP L L|HlS§£Di]f'P^/T^f ^ 
3©^jaS3 0T'l/N' {i:^JS$nrem^i:*»). 

+iM^«Eff^{c^l^b. m2(7);U-^7i';U^3 3tc 
J;t)¥jtft$ti§o 3 3(Dai:^VPD 

2 a-9-yy;i'*;-;i'HliISS3 4{cX;'3*n?)o K-^-y:/ 
)lts-;l F[5IS§3 4 ti, ?|^iA^^«i^li: j; DSiJffll^ 

mM%Tt^t. 1IEVPD2 ^^s-;lh't^. U-oX.^ 
il 2 CD P L L iHlSSli. A;'J e i: d cofitlf M^«EE{i 

[0 0 5 0] HI 2«S1£DPLLI51S§1 0 0i:^2(D 

PLLiiiss2oo^siEUfcBt(D. m-^mi(Dmm(0B 



f25i'J^lt*ei:±M = M' . N = N' ilLTV^^o tJ^o 30 
T. m3cD^)a^3 OcD|U;^lti. e(D<tt)»3tCa i:^ 
5o A-7.hfH^*^A;'3$n§B#,.^T0 J-Xtuti. mi« 
fimiS^ 1 2 CDA:^ a i: b cDfiffltiHtc^f J: o fc- 
SStbTV^So ffifgiJTO {cT/^-xhfl^j!3^A:':$n§ 
ts ^2CDP L LIH1SS2 0 0;6WtL> •9-y:/;L'3^->'U 
FlHlSSS 4A^P)ffi;'3^n?.»*ttJE^^VREF {c a i: d 

[0 0 5 1] ^lOPLLHIfSl OOT-ti. SqS«JE{i 

^VREF (cAvx *^E^to^n5c^;^cJ:t)^ MKELfcii 

jttJo CilT?. gt^lcDfiffitkKtll 2il^2 0{4ffi 
]±Kt53 20^^fiM (AV/A(J>) *^^LV''fe<Di;f 

«X=0X' il^Ox biidoffiffiti-Scr^ii 

[00 5 2] tuiiiB^ bfc J; ^ tc, mi (ommommm 

tCcfcWf. ^KDPLLHIISlOO ©SEESiJil^ii^ 1 



(8) !|#P»1^9-l 4 89 2 2 
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*|5igS2 0 OtJ;Ofiffi>&iS3i(i:|BiM^b«^-r§J:-5tc1i 

[0 0 5 3] 0 1 1 cO^)i©fl^®fi^J<OMf*WMfiSt 

<5IJ%^1-|HlgS0T'fe5o 02 t|5l-c0tO«. IWI-(D?fF 

(D'7^mit^U = M' . N = N' i:L/c:*Sm. ^3<D5i-Ja 
ti3 o^mio^^-^tgi 1 r-JIfe-CV^So fifoT. ^1 
10 O^i-JSgsl l©tB:'3^^<^^^^2«fiffli:be«t§3 2© 

-yj(DXti^'?-i^xtiLx\^^^c m2xm4(Dj^^m3 
\ tLxmrnhtc^T^mi. m3mmmtii^x\^^ 

t§i 6^ti'yy^2. m3<Dj^mm3 \^-h'^y'^3t 

[00 5 4] <: (D^m(D^m.mx^i.. m i R^m 2 (d&. 

ffltbKiglZ, 3 2^S R7U -yy^Pyy-eSfiScL. 
miRX}m2 0)l--fy'<)l^ I 3, 3 3^ny-r'y-9- 

ctmiR^cjii^cRy^fV^xm^u nsmw^i 

20 4^:t-^7y:^T«L. +^-y:/;i/d-N-;bK0SS3 4 

*^llII^£Dffi*#t>-artcJ; D P L L^Stg^^^lfSd 

[0 0 5 5] m 1 (Dikmimm 1 2 amtmm 1 ) . 

^2tOfitfflm§l3 2 (fiffiit«?tl2) Oiltg^ai 

4. 0 1 s^fflv^TiJiBfl-rSo (a) ic^^t^^i^zm 

<D7yFy-hGl. G 2tS R7U-yy70'yyi:'r- 

ajs^nrv^Sc 7yKy-FGi(DA;'3*i n k 7 

yKy-FG 2(DA;'3* I N2. S R7U •yT'yn-y/ 

i:. ^(D*afa^a (b) t/Tx-rJ:9*feOi:*^o * 
mSST'ti. ai*^A;^»i:7'r-F/Vy^'LTV^src 

^l^^iLTli (c) fc^'Ti^lc. A:til N 1 , I 
N 2 (DiL^lJf •? x-y >^'T'ta:'3*^ h U ;^3~^ nS^f 
?,o oSO. -t'y hA:'3S®V£-^±*^0r'QtB:'3*^ 
"1" {c^O. U-t-y hA:^3R'DiL-5±*^t)T'JKQttiti 
if' "1" {c:&So 
[0 0 5 6] {uffll:b«i§§i:LT(Dijft% (d) iCyr^t. 

tll:^Q{i I N 1 (Diz:%±A^*3T " 1" h U i^^n. i 
N 2©iE-5±A^'9T- "0" F ';;?j'^n?io t^oT> tU 
;^jQOxa-xi' (DUTY) fi, lNli:IN2<7)5i 
•^±*^0(?)fiitiM{CJ;0^{bL. I N2*M 8 0' (;r 
RAD) iinTi/^^Kf, -ra— ri' = 5 0%i:^'3. 51 
nAM 8 0° JcOfe/h^v^B^ (f4ffl*^jiA.T?i/^5a#) 
ra-X'r<5 0%> 18 0° J; 0 t>:^tt/^^ (ffifflA^ 

[0 0 5 7] q©"i" u-^^I/^vgh. "o" 



40 



VPD=VOL+ (VOH-VOL) • 



(2) 



(9) 
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5, CflDli^g* (e) fcS^fo ttc. K^&tllHiQii 
(f) tc:rx-rJ:3^*#tti:^-5o c ©(imSitifi, 
fflMA';! (180° ) £0^Offi;^)liff (VOH+VOL) / 
2 *4''L^ffi«Ei: LT{ii4a;b^ 0 2 ;i (c ^ T'^ij t/c 

5o 01 3coJ;9{<:A;'uti: i/M<D5i-^^3 lA^ 

Aofc^^. ^mm<DXtimvEfc^'^. mi etc^-r 

[0 0 5 8] 01 3KmK). miRlS^2<D)l--fy^ 
5„ mi<D;U-7'7'C;l'^ 1 3Ci, SJaR i ir^yry 
tiSia R 2 t n >x y-y- C 2 cDffl^^t>-y:l<: J; D R C 7 

12. 3 2(Dmmn<D^i^imE^mmtmt^t 

§o CCT'. P-/^7.7'f;l/^OB#£^T (=R.C) 

R4 / 



10 



^m^9-\ 4 8922 
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[0 0 5 9] ;>J{C, ttEAPgfll 4 <Di)f^(COt/^TlttB^ 

t^o *-<7yy nitoSti<ig§i:LTgltlLTi/^5o 

R 3f±^ 1 ©;l/-7'7-r-'l/:S' 1 3<D^ti^^^^^Kti^ 

■h\c{,t. a¥aEVREF2;b"«AoTt/^§„ C(7)a*SEV 
REF2{4. «ig«JEV c c^SfixR 7 i: R 8(Ccfc55i-ElHl 
SST'^EL/ct.cDT'fef). ffitaR6^/l-Lr*-^7y:/ 
1 ©+A:^fcAoTv^So ^ 1 <r»\/-'fy^)\y^ i 3© 

tB;^i*vpDi . mwm.mm^vm\tL. ^mi<Dm 

[0 0 6 0] 
£1^1] 



■R5 + 1 + 



[ R5 ♦ CR3-»-R4) 

L WT 



VI1EP2 



(3) 



[0 061] C!LX\ R3=R4 = 2- RSft^t. « 

VC =- { (VPDl +VREF1) /2) 

(^oT, vFDi . ym\<Dmti'^m^^m\m.m\ 2©* 

'D«ff (VOH+VOL) /2©^ti:$t|®«JEVC AW C 0 
1 5 (D^'biBMS. i: * 5 J: 9 VREF20fit^3i-5>*^: i: {c 
J: 0 > MiafsifflM*^ 18 0° cDff P L L CDD >y ^'A^A^ 
ti^^^o\ct^^ttf^X^^o ^43, «EAP^t§l 4A^ 

siEtiiiBt§-efe^©T% w. 1 ®{4tgi:bett§ 1 2 fiseta 

tl«JQ*^P.m:'3*i:»3. m2£Dfi[fflltfi?§§3 2{ilfSe 30 

[00 6 2] i^{c, •9-yy;l';}->-;l/ K[hI£S3 4 {coi^T 

2t.. mt^7yf2tmm^n^^y/tyx-cyi' 

C3i;, m::iyTy^c3(DunmE%tiitit^^^yy 
7tLxmmt^yir.-<7y:f3^':)mi^-snxi^^o * 
<7 y:f3<D&-h\.tt^7 y :^ 2 A^bss? y -c - 

T, X'r-y^SWl*^PJi;fc^fi:A;'j«£E*3yxy-9- 40 
C 3{C3t«L. X-r-y^SW 1 *^F»1i/^fc^{c{i^(D$f 
«E^ffi^-r§[H]SST'fe5= CCX\ nyry9-C3(c 
i-SMEfi^mFBiany-ry-y-C 3 i::t'^7y:^3©A 
;/3fiSiRINi:LT^^ISr = C3 • RINT'^^StlS 
A\ C£D{t{±ME/^-Xhfi^©A:'3T-4'<0^ffl m 

[0 0 6 3] (:©J;9tcLT, V C 0 1 5 <Dm;'3*7ka 
MSgll OOJg&^f XL<0M/N{CD>y^7Lfc$S, 



(3) ^t±ffi*tCJ5:t)i^^TS$n§o 
+ 2 • VREF2 (4) 

[006 4] ±.v^<Dmm<D^mmx\.t. ^\^)h^u'mm 
m,mm^h^-xhn^'^(DtLx%.^x^rzt}\ 

mm\m^^mn\,i.. nm±i't>y-^35, \mti^y^ 

3 6, S R7'J •yy7P-yy3 TSCf^y'-hG 1 0~G 

1 3Rt>vyA-^G 1 4 cfcO^^^nrt/^So ^'J-x 

V{m\t. ^"-hC 1 ORtfG 1 2(D-y5(DXtSlcX 

0. mm^oyi; i7k^anmmxii v c 0 ai;^*ffl ^ ^ 

{±MjiA'i7y^3 6 0^n«y^'A:^ffi?tcAoTl/^ 
§0 y-HG 1 2<Dtb:^Jii:NJi;?3'j7y^ 3 5(Di'0-y^ 
A;'jiS?{cAt), mf-hG 1 2©{t!i:^©A;'3{c{i. N 
ji*'^7y^'3 5©QtB:/3*'i'y>'^-^G 1 Aicx*)S.^ 

L/-c®^*<AoTl/^§o 

[00 6 5] S R 7 1; -y ^70 -y >^3 7 (D^- h G 1 0 
Oflfi:^ £0 A:'3 tcfi^co Qm;^3b^7 ^' - K/^-y ^n, 
y-FGi io-:^©A;'3ti:{i^<DQtB;^*^7'<'-K>'^ 
-y^^nTt/>?)o 7U>y7'7n-y:/3 7cDQHi:^j{±Mjt 
;b ■i' y ^ 3 6 (7)^ ^^-771/ A;']^^ i: N it* ■i' y ^ 3 5 
0-r^^-7;l'A:^4S^i:y-hG i 3(D-yj(DXtHcK 
oTl^So y-KG 1 3©ffi)3©A:^»c{i-ry>'^-:SfG 
1 4©m:'3*^AoTl/^i.o Mm:^'yy^3 6<DQmtlli 
ga©U-b-y hA;'3iffi^. y-hGi 1 (?)te;^©Ay3R 
tfNii*'>y^f 3 5(7)U-t-y hXtl^^icXoX\^^^o 

^LT. y-hG 1 3*^e.fitiAifji^jffliM^;!)tm:^$n 

[0 0 6 6] 0 1 8l,i.C(D!^S&(Omi'?^7nt^^L^^ 



(10) 
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Xii-^n^t. lhtlQ^"l" td-t^ybb. NMti'^y 
^35 tUmiJ^fy^ 3 6 ^t^-^^l/WcrSo 

^*>i7yhL. ;^'i'>'hmtil:':hA^ "1" l,crj::hCtK 

-rv/^-^G 1 "o" *^y-hG 

[0 0 6 7] M3i;^'>y^^3 6ti, l' VtC 

rj:^t. »tp^n«y^ (7j<B^B5ltit5Xt± V C OcDttJ:^) lO 
;&Me-y h^;!3'>yhL. io^yh'imti}ti^ "1" 
>S:5ili:tCctt). 2OC0*'^7y^3 5. 3 6ty')y/ 
^D^yT'S 7%U-b-y hb, :^(DAt(tcM^?.o 018 

^g^i. /'^-xhXtstm^ic "1" ic^O. ^-y^'gP 

" 1 " ^umt. ^y^^mmi^^t. "0" {c 

i (DMtr-y hc^ft^f^x-^^fi^ J^'3*<' '^'^'"^ 

[0 0 6 8] c(DSiJini^%4iiisstc<fcntf. n^mm 20 

15iSS^^ffl1-:Sili:=S:<. P L Lfljlfg^^af S c i: 
7b^-et§o 01 7(D$iMM^Ii*lH]i^Tii. /S-Xbfi 

n^/^-7,h{g^tDt#*.SttBtA^?>^>' ( "1" ) fcL 

■^^4[HlSI©fficOll)l«ffi)?Scl?lJ^^-r0T'feSc 0 1 7 
i;|p|-<7)fe(Dti, |pI-cD??^*f^LT^-ro 0 1 7CDliI 
l^iltDMi. 7yF^-hG 1 3A«^n. 'TV/^ 

-^G 1 4(Dm;'3A^e>?itjA^^s<rMi^gA^Bi?)ttisn 
Tv^siifcT'feSc =t(Dm(ommi.. m\7tmi:-e^ 30 

[0 0 6 9] 02 0tiC(D[5]gSOil{lFJ&^T^^i^^-V 

^(cfcnt^'J-b-y he^tcj;^ "0" Ic^ftoTV^So 
CT% ?|^jA*^$iJWS^^N)i*'^y^3 SCOtiJtlhO 
^>A-^G 1 4tcJ:§K$Efl^A^5)^^tB-rci:{cj; 
t), ?|tji*^SiJ«im^g«x /S-X hlM^tt-^StJNf.!: 
K) "1" fc^S^). 'N-y^gP^^Pe^ "1" ^mb. 
^mmt>^t "0" i:*5o iiO^-^-pt. ?l 
t ji^^MWM^A^ " 0 " ©EPbI ip-fe P L L -eo p -y 4( 

[0 0 7 0] iio$irfflifs^ii4i9]ss(i:<j;ntf. ^^mm 
mmx'\t. vco 1 5®jajSf({iS:^^^^'et5Ji^^ 

1 4iD*{*6^1gJ7!cffJ^/T^-r0-efe5o 01 3m-<0^ 5 



!t#F»8¥9-l 4 8 9 2 2 
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|Il-©^?^^{^^LT^■ro cwmssti, 01 3{c 

[00 7 1] CtDHSSti. SEJD^fli 4©+ti]A:^V 

fflifs^vc AH 4) ST?«b$n?.t(Di:LT. sir^{i 

^[0 0 7 2] c(DW.E.tm^icj;:rns. nBunnmm 
(VCO) (DmimMmicja^mmm^^iEt^ct 

mmMm<'Ctfi'^X't^o 02 2{i*51H^OS2(D^ 

mMi^M. I|2(DPLL (Hiss 200 cr)A;b«-77^^ 7K 
^B^mmi OA^?.Tn±^<, vco 1 5<DttS;^;6^5.i:o 
TV^?.Jt^:^ ■9-y7';V3n-;l/K[ilSS3 A(DtiiiHC7.^y 

MEE ^ D ^ X. § cfc •p o T 1/ ^ S T S o 
[0 0 7 3] 0iC*3l^-C, 3 8t4VCO 1 5(7)tb;f35:l 

/M' tc^Jg|-r5^3c05^jat§, 3 9ii»*«E;S:5l4 

t^mmnf±mim^s svj2ii^y/)Vt^-)^\^M^ 

3 4©mtiXti»*«l±f^S^felHlSS3 9®tB;^cO{5inA^- 
T^^SWrsx-r -y^T'fe^o -ti-^:^;!/*-;!/ F(ili^3 

4 ic^^^^\^)2<^mmim^m 1 o^i^iA^ws^ 

X-r-yf"SW2(c-^^S?ltii^^SiMS^^^2 

[0 0 7 4] mmn.E^^M^3 g^mx^^'^^f^ 
[i. ^i!bm2(Dimimm3 2<Dxti^mmif^om<D 

2 ^^ttTt/^?.a*a> x-r -y f- s w 2 ti^rj:t^':>rcm 

^2<5[){itfflJ:b««t§3 2-e{4fflM^^ttiJUTi/^5P^tC 
S*P«E«^VREFl*^*(Dfi*iMtcWliStT^ilt^ V 

coi 5<Dmmm<rcib. fiii^-st^-t^sci:*^-? 

2 0fumKi§3 2*^fifflM*1^aiL, -y-y:/;!/*-;!/ 

KHISS 3 4 *WM{i:*S^1"^«E^f*^t-^ *T'CD 
fS. X-r -y f - S W 2 %»*P«Efli[llS§ 3 9 MtcJg^ 

x-r -y ^ s w 2 ^^ty Kiaisg 3 4 micmut 

[00 7 5] c u -c\ X'T >y ^ s w 2 A^-^-y 

Fdl^ 3 4 ffl!j{cg^i!$n/'cm. ^2(OPLLlHllS200 

*iSiJWl^ 1 . ?l^jA^$'JWS^2 li0 2 3 ©^f^i^^ 



(11) 
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omimm 3 2 if^mm^^m^i^ r'(DS.mr% b 
(ommti^m 1 «d p l l 1 0 0 *^stBraw-r § $T'<d 

[0 0 7 6] c(Dm^mis.r'ii. ^tbm2(D&.mitn^ 

VREFSfC^^LT^Sfcto. ^ 2 <Dfiim«J8l 3 2 © A 

:'3(CfiiffiM</>0 iS^h^t. -enfcWi^; Lfc «BEVREF3+ 
A VO A^^^L. ^ 1 ® P L LlHll^ 1 0 OT'tt. nSM 

T\ W. 1 «0{4fflJ±gt§§ 1 2 i:^ 2 <0{iiffltk«(i§ 3 2 CD.^ 10 

itM = M' i:5:oTV^n{i, A VO (ci D^Dj-T^fiiffi 
M0O • {i*0 • =00 t^^*). VCO 1 5©{il|{e:J: 

[0 0 7 7] c(Dwnoymmz^ni.i. mmm±.R^m 

K3 9X^i•9•>':/;I/'t^->'l/KllK3 4©aj:/3^X'i'>y^ 
SW2tcJ;t)^t)^;tT^10FLLlH]SSl OOlC-^K. 

{c, VCO 1 5<7)ja&i((iMli:i5{4fflKM%ffiIE^^ 
i:i:A^T-t5o 20 

[0078] 024 ti^ 2 <D%mo:>Bmm(omw-ti^miS. 
m^7r<tm^mi:h^o m\2. 02 2i:i5i— ©feto 

-1o(DXtllCl,i. 7}iFg^m^l OT'ti*< 1/M^^§i 
1 6(Dffi;^i;b^A0^ fti27T-<DA;'3{c{i, A-7.hfi^^$}- 
mt^ l/M^jag|3 l©tiS;'3/)^AoTi/^^o ^LT. 
•9->':/;U*-;l/KlHl^3 4£DX'i'-y^SW 1 ii. mi<D 

s w 2 {±m 2 I ^'ih^ymim^c ^*)mK> mK-mm-^ 
ns, i:©iisspT'«> w^msM^m^3 9tLx. 30 

V c c VEEPa^lCigigl^nfcffitniR 9 t R 1 0 
©it^JliISSA^ffll>e.ti. S¥«EVREF3{±, SMRQi: 
ffi^R 1 0cD«^A^e.«J'3tBLTV^5o 
[0 0 7 9] CcDjljSg^Jg^PtC^kntf. S¥«EII^ 
IHISI3 9 i: LTJgfitfc j;§5i-JElHlSS^ffli/^§i: itcj; 

[0 0 8 0] 02 zK^.tm2comm<DmmmxHi.. m 
1 Rtfm2(D^\^Ti,^mmmmm^^^^ibn^m 
^^mict^rct)\ f^-7.hmm)^^imt^!i t^X' 40 

i:|3|i;T'fe'3, NJi^'^y^f 3 5©Qm^)^m2cO?l^ 

I (D^\t'J^mmmii. mi 7(om-&tmmicY-h 
G 1 dti-'bmKtmto c(omm(o^^L.^^r-h^m2 

ti\ 7.^y^SW2^/^-7.him<0^y^S!i(r)m^X 
^ 0 ^x. 5 <i; 9 fc LT(/^?.,i^A^S% 5o 
[00 8 1] CcD^figtOJg^^iJtCcfcnf^, ^aJMfflllelSS 50 
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So m2 5(Dnm(r>Bmmxii. mi(o^\^',i^?f-Mmm 

mi. ^<-xhs^(oxtitmmciL^±ti'^'DX{,^^^ 

■^±ij'^^J:ol,cLX^<iitlcj:Om^^mmitt^c 

i:*<T't-5c m2 7 lmmm^n^mm(om(omwmm 

fiJcP^^-r^-e^So clOlpiSSfi, 0 1 9tc^xflHlS§i: 

T'feSo mi©?itiA^sij®fiw, 01 ^<r>m^hn 
mtc^y/^-^G 1 4)!)^p)ffi[om-ro ctDm^c^-fA 

^■V-h*02 SfC^-To c:<D^''f'Af-\'-h(±, 02 
Oi:(HTi/^§*\ ;^'r>yf^SW2?:/^-;^hm^<D'N-y 

[0 0 8 2] C©|lil«J^^^J{cJ;n(^. ^gP$iJSll[HlK 
*ffiffl-rSc:i:^<, MfciS*^Mfi!t©PLLjfiltgil* 

*]lti.ci:*^-etS„ 0 2 9 {i&ffltkSiiSOftiitomf* 

*D^'f'y7'J-yy7n-y:/4 Oi:?$^(HlSS4 1 i:T'1g 
^Lfcfe(0T'fe5o A:'3 ni7U-y7'7o>yy4 OcD^' 
p-y^'A;^)a^{i:A'), A;'] 2 {i^S^J-tilSS 4 l^mxy 
0yZ^yuy:f4 0(D^VyXtlti^'ficX^Xl^^c 7 
U>y:/70-yy4 0©Q«g?*^P)ffi:^jm^*<3JO 

•«Qtii:^lli:DA:'3SS?tC7f-hVVy^'$tlTt/^ 
§o IS»(iISS4 UJ. y-hC 1 5, -TV/^-^G 1 6 
Rt;f-VH'[H]gS4 1 a i:-e^gfi!c$nTi/^§o A:^2{i 
y-hG 1 5<D-yj(DXtlty'^\y^\BiS^4 1 a fC A 

x-yH'[hI^4 1 aOttS;^j{if'y/^-^G 1 
K$n/cf^> y-HG 1 5(Dim<DXfjicX-:>X\^^^o 
[0 0 8 3] !l(Om!^<DWii'^^^J^i'^-h^m3 0lC 
^sto msOiCint^olcXtll (CLK) (DiL-iS±ti^ 

t)X'yVyfyuy:f4 0(DQtiitjif^ "i" A 

ts2(Dw^mn^^v7mn (clr) i:LT7U-y:/ 

7D>y:/4 OiiV-ty hSn. QiHtlti'^ "0" fC^&^Ki 

f^^iiOill-c ^{*i:LT, A;'J 1 i:A;'3 2<?){jiffiM/)^ 
1 8 0° m{CQth^]®-ra-f--i'*^5 0%i:^0, 0 
1 4 {c^-r S R 7 U >y :/7 n -y y^ffl l^/i^^ i: l^fil* 

»lft*f SCilfCSSo CcDHSSlCti, SR7U 

■y :/7 P >y yic{±*(/^!|t@i i: LX. Xfi 2 

[0 0 8 4] 03 1 tixi' U-riHlSScDRttWSfiic^J*^ 
tmxh^o (a) a, A:'3^fiinR<t::3>xy-9-C(c 

^jgufcttDi;. ^oAtJi:^y-hG 1 sxmmm^ 

t^^olcLrct>(OX'$>^o (b) fi. A;^*2n+1 

n^m^m^xmib^rctot. 7i(Dxtit^^-hQ 

1 8T-^aa^i:5<i:'9{i:Lfct©T'^5<, 

[00 8 5] C 0||)5I©J^^15<J{C cfcntf, S R 7 U -y 



(12) 
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T;I/-y7>i';l/^ 1 SiDtB^JVPDl tS^XtJ-^n. ^^7 
y-f 1 (7)+A:':ffi?{i:tiS*pmi£ft%VREFiAWR 4 * 
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nri^Sc CCDJ:9tcMfi!c$nfc(5|SS{c*3V>T. R3 = 
R4. R5 = R6i:^§<!;^{i:^Stafi^St>\ cne. 

[0 0 8 6] 



VC = { (VREFl-VPDl ) • R5/R3} +VREF2 



(5) 



i:!S:5o i&iS. ilO^^fC VREFl-VPDl <D®14*^a»t 8{t>©T'feS 



10 



[0 0 8 7] z.(r>%m<mmm\n^x\M. 

J;i3PLL5ltg|iIliS^*31-r5ili:*^T'tSc 03 3^ 

VC = (R 4 • VPDl +R3 • VREFl) / (R3 + R 4) 
R3 = R4^^§i9tCffiiaffi^S4;^i: (6) ★[0089] 

VC = (VPDl + VREFl) /2 

[0 0 9 0] 03 4(±-9->'7';l/*;-;l'Fli!lfS3 4C0ffi« 
micDllSScDJgffiWlCfflV^^StO-eSO, T.'l'-y^^ffl 

^,^T3yxy•^^^cm^«^^«•ti5:^ST'^±*<. S2 

CD;L'-7'7-i';l'^3 3CDm:^VPD2 %SltT-r -C >^^f 

m^\cmk'^^k/\)wm^^t. KA/D^i$§§4 

5cDtil;':>&?ltii*$iJffllfI^ (CO NT) tcJ;D^-y^ 

u^mmcm.mt^D/A^mm4 7 i:ti:j;o«^bT so 

[00 9 1] ^2cD;i'-y7i';i/^f 3 3com;':VPD2 

tcik. ^•yf-lHlS§4 etiiiSJt^n^o ctD^-yf- 
m^46(D&tHi. D/A^^§§4 7lCcfc07-;'-a^"« 



iKLTi^S. ;i/-:/7^';i'^f 1 3(?)aj;'3VPDi i:, 
«EEfH^VREFli:A^^tl€nfiiaR 3 i: R 4 ^/l-bTS 
^^tlTfct). <lcDm'SO«ffi>&ffitn:R5^^UTV 
CO 1 StcfiJilfl^VC tLXXtlt^mf^tbXl^ 

[0 0 8 8] 

(6) 



So c:®[il^cD!|ti![ti. ;i/-7'7^;b^3 3 0tti±i^-7 
-y ^@S§ 4 6 tc J: t) 75c^\{C'(S^T- 1 § 3 ^Tfe 5= 

[0 0 9 2] ii©^Ji©j^sfi?ij(i: j;n«. iEmxm\<n 

'>!5:V>P L L^ig|llK^ll3S-r5ili:*^T't5o 03 5 40 
5o 03 4 i:|Bl-cot©t±, |p|— (7)??f^^{^tT5^1"o 

J: 9 Lfc 02 2 icff^tm 2 (D^mm^mm^^ 
a. ^ 2 (Dm^\m^ 3 2 (DX:^fitfflM*^ 0 (on(om 

LTV^?)o 4 9a9-y^(HlS&4 6CD(±J;^Xl±><tU 4 8 



(7) 

-b^^^49{iS2®?l t jA^fL^JpfH^tc j; 0 ^iJ® $ n 

[0 0 9 3] ii(D^)SI<D0^fiJ{;:J;n{±\ ^EmxmWiO 
'pr^i^vLL^mm^^nmt^ctti'^v^?>o 03 6 

am 2 ©*Sfi(D0^f^J«Sg|5OffiO«^i!?iJ^^-r 7n -y 
^^0Tfe»3^ 03 4^c^•r■^t>:/;^>+^-;^KlHISl^;. 0 

5„ 03 4S:tf0 2 9i:iwi-©fe(D{±. m-(Dm%^n 

LT^fo 0 2 4 t^-r(s]gS-?:ii. S¥«E5I^Ih1SS 3 
9 i: X Y >y S W 2 i:;fb^'iJS-efco fcA^ ii TiiA:'3 

0, S¥mig^[HlSS3 9CDm;':VREF3i:-r§fe'D-efe 

[0 0 9 4] m3 7 ic^\^)h^mMm^<^n^^^ 

m^^sto ?ltjA^$i|WI^ (CONT) (i, 03 7 

02 7<DgM^©iZ:-5±A^'3^tlS5i-Lfcfi^ 
ki:, jmnttT^t^ctlcXKimmt^ctti'^X 

mz(r>&.miiMm3 zm'a.-T-^ 5 0%cDffiJg, EP-^ 
A:': 1 tKts2(Dmmti^ 18 0° (DBf i:|pli;¥i9ffl« 

[0 0 9 5] •9-y/;l"tx-;l'Kllli^3 4{i. 03 70J 
(D^^^y^'X\ C(Dm(OmE (VREF3) ^7-y^lMlSS 

4 6-e^>y^L. {SJ$-r?.o '^tc. /^-xnt^A^gito 
m2«{iim^tl3 2t±A;': i tXti2<DU 
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KlilK3 4tt. m(OK<D^-^ ^yifX'C(Df^(DmE (= 
VREF3+AV) *5-y^@K4 6-p^>y^t. MWt 

C0)J;9*ifimcj;f5. 02 4i:|5li;^^«[eliiS* 

VREF3i:LTD^'^':/7U-y:/7D-y^4 0*^xzi-x 

CO 0 9 6 ] 0 3 8 ii-^yf)it^-}i ym^<r>m(om^ 

mit. mi 3(D-9-y7';l/4-^->'l/K(HlSS^Xf'-yf-SW 1 

tayxy-y-c 3<o^T'<i^L/ctco-efe^o ^^7y 
[0 0 9 7] c<D^mmmmic^nif. $micmmt 

&i^im.^ 1 2©m:'3 (P D 1 ) ti. «in[R 1 i: R 1 0 20 

1 (DmmmcxiT^n^. sstR i o i tcait^jfcx 
wff^ (C0NT3) ^c^*)ty/:^yun-&n^^ 

9(C%oTl^?.o 0IJ^tf, 7.'l'>y^SW3A^:tyOB#{C 
ffiintiR 1 i:R 1 0 l«M^Ji:i5:0> giaffi^^T*^ 
5o cmcJ^tUT. X^'•y^SW3*<7^7<D^^c{±, ffi 

[0 0 9 8] -mc)\^-fy ^ )\^^<Di}y h5j-7)liSIS 30 

X\ 03 9fc^-rJ:-5K, X-r>y^SW3«r^(tT. 7 
Ct\C^*). P L L?ltiA^^BftCfi*-y h;4-7jSKSS(® 

[0 0 9 9] mAOliUmim (C0NT3) OKlffO 
-m^^t^^I^^^r-h.m4ll,iy^fV^<D:tiyh 40 
:t7!tt14ffiJ^S^-r0T'fe§„ CWJ; 9 ^0-/^7.7 -r;!/ 
^ti, Bf^lStr (RC) ;b^;*:tl.^e. ffijg^J^A^^S^ 
^tt^^Oo ^CT'. PLL^ItjA^i^fCJiX-l'-y^^S 
W 3 ^TJl- y{C LX^^^^'\^tE < LT, * -y h :i-7^igt 
(f CI) Sii<D?ltji*'^fT*l/\ PLLn-y 
^mcl,iX^y^S]N3^:^yicLXm^^^±t< 
iJ-yh^ym'l&^O^iS.^^ (fC2) i/-y^5f©'>^V>5 

[0 10 0] i:o||;^com^jfcj:n(f. P L L^ltiA 
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•y^jJto^i^^i/^^^^ijft^ff*^ p L L^mm^^nm 

[0 10 1] 04 2«;l/-7"7'C;b^?<D^^^«»3m 

je\^<o^(Dm^^^tmx$>^o 0tc43t^T. ^ 1 ©fetg 

mm 2©ai;'3 (PD 1) (i. jgSiR 1 i:R 1 0 1© 

mm^mcKt!-^En%o miR i o i iammc7.^'y 

f-SW3*^g^it^nT*5»). CC07.^-y^SW3(i$'Jffil 

m (C0NT3) ic^ioty/^ymm^n^^oic 

>5:oTt/>So ^Jx.tf. X'T'y^SWS^^^i-yeD^tcfi. 

gtafiR 1 0 lUm^tEtX^ fitrLffl^^T^'t^o cntcjtf 
LX. 7.f-y^ SW37!)';i-7 Wcti, SSifiliR 1 
R 1 0 itDfti:iS:OS6tffi*^±7b<So cnfCcfct). mi 
tuy^y^c wcii^n'&m.^m'oWk^^cttf^X'^ 

[0 10 2] C(D||j5StomCajfcJ:n{i. P L L^ltii 
*i^{c«iS;aa)?ltiiat*fT^t\ P L L a>y ^^{ii^ 

•y^(D'>^v^$^^i!(f^^tf^9 p L L^mM^^mm 

t^Ctt'^X^^o 

[0103] C C ST(7)||SS(O}^^0iJTii. ^ 1 <D P L 
LIiI8Sl 00tm2<DP L LHSSZ 0 0<Dj^mm(D^m 

itt^mLi^m-^^mic t o /ca^ nt^i-Drc^mktxmm 
t^cttxt^o m4 3ii:^^m<Dm3(Dmm(Dmm 
m(Dmw»imiiim^^^tm^mx3b^o mi 3tm-<r> 
tcoti, m-(Dn^^iiLxff^t<, c<Dnm(DBmM 
a. /ke^B^tiii 1 0 (Dtiiti^ 1 /N^mm l IXI/N 
^mLxmi (D&mtm^ 1 2 (D-y^oKti^^Kxti 

MiB«E$iJffi)%ffi§§ 1 5<Dm^ 1 /M^iiil 1 6 

T' 1 /M^m Lxm 1 ©teffiit^li 1 2 ®ftii;^(DA;>:4S 
^icXtjL. mByk^anmmi 0(Dtiit}^i/N' 

g§3iAT'i/N' ^mLxm2<D&mim^3 2<r>- 
3 1 -e 1 /M' 5^-^ Lxm 2 cDfitajtt<t§3 2 ©ffiT?© 

N' =n • N, 

BuiemtoSfs 1 4 (Dm I (D^i-'fy^jv^ 1 3©tB;'3 

KIh!K3 4<Dm:'3*§tt5A:^fi5i<7)ffi*n[<i*R 4 t b 
tc^-^ic^ R 4 = n • R 3, 

M = nTM' ({iU, M, m, N, n, M' , N' tiS 
a) 

[0 1 0 4] N' =n • N (n = 2, 3, 4, •••) t 

R4 = n • R3i:*^J;^(cfitaffi*a^'Ci:{cJ; 
t). 01 3{c,Tx-r^j5gojg^fi»Ji:ra^i®«if^*ff^9C 

tifX^^o 

[0 10 5] S/c, M = m • M' tt^Cticj^K). 
-X h m^(OmiB(0lii1l a -y C !:*^T't 5o 



(14) 
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[0 10 6] ±^(Dmm<Dmmm mi 3, 024. m 
43) (c*5i^T{i, ^n^n<D^Mm<D^Mit^m-&<D 

CO 1 0 7] !i(D^m<DBmmici:tiis. i^m^^mm 

[0 10 8] ^fc, ±m<Dmm(ommm (013,02 10 
4, 0 4 3) icfcv^T. 7KB^B%ffit§i o(Dixt>'oic, m 

4 4li:^-rj;9iS:Saffi«M7KrBMfit5 (TCXO) ^ 
X O^S^tc Lfcftl^g^Jg© P L L^SH^^^Jl-r 

[0 10 9] :kic. ±m<Dmm(Dmmm mi 3. mz 

4, 0 4 3) tC*3t/^T. 7KB^B5iHS§§*ffiffl-1i-r\ 04 5 

^bUW]^. G 2 OlicotiSj^xoSSicgM^nfc^ 20 
R2 0ti:l^-r>'7^-^G2 0i:3£^Jg^^n 

/cSSi. c 2 0. c 2 1 iiyK^Bm.m'fxnn^t-^^tti 
^nn=ty^^y\zWM.-^nrzuyy'y^x^h^o ^y 

/^-^fG 2 OcDai;^^. ^'y/^-:$?G 2 l-CSiEL/'cfe 

[0 1 10] coy^mcDmmmicj^mi. ^^bMWi^k 

[0 111] 

i^mcD^Wii ^micmmLtcXoK. *%wtc so 

LM^t. mm I (DP Lim^ tmrn^n. a-xkh 
^Rzf^\'^}h^mmQ^^^''frs mibukopllhi 

SgtcS¥«Eft^^^x. 2 P L L [Miss J; D % 0 ^ 
Suie^ 1 ©P L L[H]SS©«JE$iJW^Sg§cD)aiS^%7}<B^B 

[0 1 12] C<7)Ji^tc*3t/>T. tuie^ 1 CD P L L ESS 

7H^B^&^t. m7K^Bnm^(Dtiititmj±mm^m 
^(omti t (DitLmim^nrji 0 m 1 ©feffltbsti ( p d 
I) t.-^mi (om^)mm(r>m^^m^tt^m 1 © 
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tit^n&mw&m (vco) i;. wms-mm^wm 

553'ii§§i:tcj:f3«$n. 1512^2(0 P L LHSSti. 

-;^h«^^ffi7u^0A;':ti:Sit5m2(D{iitgtb«?gg (P 
D2) i:. Km2cof4til:b^§§«DtB:'3*¥mfl:T5^2 
tD;V-y7i';i/^^i:. iS^2(D;i/-:/7^';u^m;'3*?l 
tii^i^jps^ (coNT) ic J; D-<t y^'-r^-t 
y/^l/*-;!/ FlHlg& i: tc J; t) ^filcS n^ct\z.^^. wi 
sES 1 cDP L LlH]i^<D«ESiJPI§ii^<^aJ:'3)ai«^M^* 

Xhfi^lC^*LT^2<DP L LmmtCtOffitS^i^iStc 

os^)S-r?a-o«iio!itjA*i;&pit6i;-r5 p l L^is 
[0 1 1 3] sfc, m^i'mm2(omm.mis 

RyV-y-fyxn y -fic j; ^ «^$n. HutaS 1 RO'm 2 
y 7 1' ;U ^ ti C R P -/ 7 71/ ^ J; D ^fiic^ 

^yf)[^t--!l¥m^lt:t^7y'ft7i-U'^X^y'f- 
[0 114] Sfc. tulB?ltiA*S'IWa^^s 

[0 i°i 5] *fc. mm^\^Ti^3^Mmmm. 

[0 1 1 6] ^fc, mmw±hm^ict-<7y^mtri 

«J£»fS}S§l (VCO) cD)gSS®MtcJ;5{4 

[0 1 17] Buia^i®PLLiiim> 7}<B^B%^gi§i:^ 
m^frr^^mi(o\m)m^t. mmi(o^m)m^o:) 

-^y^fl^CDiatlt. tfifa^2(DPLLleISS*^6.<DS 

ic!Z^\^rcmmmm^iiitit^ns.umnmf^t. wm. 



27 

n^m 1 <o^\ t',i,^umm^ ( c o n t i ) k * o -9- y 

f^^<o^\^\Ly^'fmm^ (cont2) Kn^oim-^y 
:/;^4-^-;^KIH)SSX^iS¥ml?4[iISScD^^■rnA^-:^r 

■rsciifCctO. {uliiBM(i]SS^'2-.Si:-ti:-r{i:. VCO 
[0 118] C(r>^^\ct5\.^X. t5i5»ipmE^^^-r 

[0 1 19] ^tc. m^^^m\Rxs^2(o^\t]hmmm 

0 . ^g|5M®@S^^<Iffl-r 5 C * < P L LMSS^H 20 

[0 12 0] ^tc. mmm\'&.if^2m\^'>hmmm 
[0 1 2 1 ] wmm^tmrn^. m i cda;^(^^ 

m2<DXt}^^ifXm^U mD^^^fy^JyZfyuy 
f(0^V7XtHC^K^Wi5^^^tlcj;:t)m^t^!lt 30 
{c.t'?, SRy>)'yfyay:^rHtrj:< D^-ry^U-y 
y 7 P >y y^ffl 1/ ^ c i: J: I? P L L 5itilelK*l|ig-r 

[0 12 2] S/c. Huf2«JIAngi§^. J^'^7>'7'^;g 

xtiic. mi(o/i--fy^ji^(Dtiiti^. m2<DXMc 
m2(DPii^^<Dmmiiiti^mmt^cticj;:K). m 
ma^mic^ o p l i^mm^^mmt^ctti^r'^ 

[0 12 3] Hufe«EAnS^*. ^ 1 (OXtlicm 40 

i(D;l'-y7-<;I/^KDa:^j^S}n%/t-tT> m2«A:'j 
{cm2<7)P L LlHlSS(D$iJfflim;^^fiin:*/M.Tm;^){|ijT' 

EjtaSStc J: ») P L L%lilHlK*l|31-r5 C ttf^X'^ 

[0 12 4] $/c, mm-y-f)\^ts-)iYm^^. m2 
•r5A/D^^i§i:. mh/D^^^(Oiiiti^=iyhu 
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[0 12 5] $fc. HuHe■9■y7';K1-^-;^K[5|i^^, ^2 
yhu-fimmc^i:)'7y^t^^yi-m^t. m^y 

(D:nyha-jimmcJ;:K)-t]y'>ht^-tly^^t, m. 

t\c^*)mm^^t\ci:K). iE5iT-^l!l©'>*l/^PL 

[0 12 6] Sfc. mSiSfiiffiltSJgg*. ^ 1 (DXti^'t 
(D^uy^Xtiic^if^D^-f:fy^)y:fyay:ft. 
m2<Dxti^^^fxw^u m.\)^^-fy')y-fy'ay 
■:f(jy'7')7Xti\,z^-7.^W^m^h\zi.K>mill\.. Mte 

A/D^mS^(Otiitl^::iyhu-/limiC^iOyyi-t 
^^y^^^t. m^y^]Bi^(Dliiti^7i-a^-mmc 

^m^D/A^mmticjaom^t^ctici:*). m 

[0 12 7] $fc, Hijfa-t)-yy;b;^-;bK|5lgS;&. fiJa 

y h u->vmmc ^<o^y'f^)y^'t^7s^y^t. m. 
Xi'-y^{c=tf)-9-y7'U> ^'LfcS^^Unt 5 n 

y7^;^.1^-;l/K0K^^:J:t) P L L^SHUS^HS-TSC 

[0 12 8] $fc> msdmi<Djv-yy^fiii'<Dmti^ 

t .fc t) * y/t ytn%7.^y ^timmci&msti 
rcm2(om.ifit<Dmy\m^t. mmm]B\^tmm-?Eti^ 
^lyT'y-^tx-mi^t^ciiic^*). PLL?itiA*Bt 

{C{iig3l©!ltjA*;grf7^V\ P L LO-y^7f^{ii/-y^ 

[0 12 9] tfc. miE'^i(Oii-:fy^;i^^(Dtiiti^ 

mo^^m^m^s^^. m 1 (omtrii:m2(Dmn.(D\s. 
n^^t. mm2<Dm.tfi(omis^::iyvu-mmc^ 
*)m,t^7.^yi-t. m%mnm^t^m.tn^::iy 

x>-9-i:T«-r5Ci:ti:j;0. P L L!l^ii*iBt(cti 
ia3i©?ltiA*^*tf^i\ P hLuy^\Biiyy^(r>'}> 

[0 13 0] tfc, flijffi7KB^Mfig§<0m:tl% 1 / N^J-^ 

iettE»fitgf§cotii:ti* 1 /M^mm^fTLxm \ o 
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